Electronic Version 
Stylesheet Version vl.1.1 



Description 



STEERABLE DIVERTER SYSTEM 

Cross Reference to Related Applications 

[0001] The present application claims benefit of U.S. provisional 

application, Ser. No. 60/492,493, filed Aug. 5, 2003, 

which is hereby incorporated herein by reference in its 

entirety. 
Field of Invention 

[0002] jhe present invention relates generally to conveyors and, 

more particularly, to conveyors having diverters or di- 

verter systems for steering or diverting articles conveyed 

along the conveyors. 
Background of Invention 

[0003] Diverters for conveyors are known and function to change 
the conveyance direction of or divert an article that is be- 
ing conveyed along a conveyor. For example, a diverter 
may include a plurality of roller wheels that may be piv- 
otable between a non-diverting orientation, with their 
axes of rotation being generally transverse to the direc- 



tion of conveyance of the conveyor (such as, for example, 
generally parallel to the axes of rotation of the rollers of a 
roller conveyor) and a diverting orientation, where their 
axes of rotation are skewed, so that articles conveyed over 
the wheels are diverted at an angle with respect to the di- 
rection of conveyance of the conveyor. 
[0004] An example of such a diverter is disclosed in U.S. Pat. No. 
3,983,988, which is hereby incorporated herein by refer- 
ence. Two rows of diverter wheels are rotatably driven via 
a drive motor positioned generally between and below the 
rows of diverter wheels. The diverter wheels of the rows 
are pivoted via a pneumatic cylinder and mechanical link- 
age system, whereby extension and retraction of the 
cylinder causes a corresponding movement of the link- 
ages to pivot the wheels. The linkage arrangement causes 
a greater skew angle of the downstream row of wheels 

than the upstream row of wheels. 
Summary of Invention 

[0005] The present invention provides a diverter system that se- 
lectively diverts articles that are being conveyed along a 
conveyor, such as a roller conveyor or the like, in a differ- 
ent direction than the direction of conveyance of the con- 
veyor. The diverter system may divert the articles to gen- 



erally align the articles along one side of the conveyor or 
to move or discharge or divert the articles from the con- 
veyor to another conveyor section that extends at an an- 
gle from the conveyor. The diverter system of the present 
invention includes a motorized roller positioned generally 
beneath a row of diverter wheels and operable to rotatably 
drive the diverter wheels via respective ones of a plurality 
of drive members or bands around the motorized roller 
and the diverter wheels. The diverter system may include 
an idler roller positioned generally beneath an adjacent 
row of diverter wheels, whereby the motorized roller may 
also rotatably drive the idler roller which, in turn, may ro- 
tatably drive the diverter wheels of the adjacent row via 
respective ones of a plurality of drive members or bands 
around the idler roller and the diverter wheels. The di- 
verter system of the present invention may include a rack 
and pinion type steering system that may steer or pivot or 
rotate one or more rows of diverter wheels generally in 
unison in response to rotation or pivotal movement of a 
pinion or drive or spur gear. 
[0006] According to an aspect of the present invention, a diverter 
system includes opposite sidewalls, a plurality of wheels 
arranged between the opposite sidewalls, and a motorized 



roller. The wheels are selectively pivotable about respec- 
tive generally vertical axes to divert or steer articles being 
conveyed therealong. The motorized roller has an internal 
motor operable to rotate a roller portion of the motorized 
roller relative to a shaft portion of the motorized roller. 
The shaft portion of the motorized roller is generally fixed 
relative to the sidewalls. The motorized roller is posi- 
tioned generally along the plurality of wheels and is oper- 
able to rotatably drive the plurality of wheels via a plural- 
ity of drive members reeved around the motorized roller 
and respective ones of the wheels. 

[0007] The wheels may be pivotally mounted to a base plate po- 
sitioned between the opposite sidewalls. The motorized 
roller may be positioned beneath the base plate, wherein 
the base plate includes a plurality of slots to receive the 
drive members therethrough. 

[0008] The diverter system may have two rows of wheels that are 
rotatably driven by the motorized roller. The motorized 
roller may be positioned generally along one of the rows 
and an idler roller may be positioned generally along the 
other of the rows. The motorized roller may be operable 
to rotatably drive the idler roller and to rotatably drive the 
wheels of the one row, while the idler roller rotatably 



drives the wheels of the other row via a plurality of drive 
members reeved around the idler roller and respective 
ones of the wheels of the other row. 

[0009] According to another aspect of the present invention, a 
diverter system includes opposite sidewalls, a plurality of 
wheels arranged in at least one row, and a steering sys- 
tem operable to selectively pivot the wheels about a gen- 
erally vertical axis. The wheels are pivotally mounted to a 
base plate extending between the opposite sidewalls. The 
steering system includes a rotatable drive gear and at 
least one rack member extending at least partially along 
the row of wheels. Rotation of the drive gear causes a cor- 
responding translational movement of the rack member 
and the corresponding translational movement of the rack 
member causes a corresponding pivotal movement of at 
least some of the wheels of the row of wheels. 

[0010] Optionally, at least one of the wheels may include a gear 
plate that engages the drive gear. The wheel or wheels 
may include a drive portion or toothed portion that driv- 
ably engages the rack member. Rotation of the drive gear 
thus causes pivotal movement of one wheel and the piv- 
otal movement of the one wheel causes the corresponding 
translational movement of the rack member. The other 



wheels may include gear portions which drivably engage a 
corresponding gear portion of the at least one rack mem- 
ber. Optionally, the diverter system may comprise two 
rows of wheels, wherein the wheels of the two rows of 
wheels are selectively steerable together via a pair of rack 
members extending along the respective rows. 
[0011] Therefore, the present invention provides a diverter sys- 
tem that includes a plurality of diverter wheels that are 
rotatably driven by a motorized roller positioned beneath 
a row of diverter wheels. One or more rows of the diverter 
wheels are steerable or pivotable in response to pivotal 
movement of a pinion or drive gear that causes rotation of 
at least one of the diverter wheels which, in turn, causes 
translational movement of at least one track or rack mem- 
ber extending at least partially along the row or rows of 
diverter wheels. The translational movement of the rack or 
racks causes a corresponding rotational movement of the 
other diverter wheels of the row or rows of diverter 
wheels. 

[0012] These and other objects, advantages, purposes and fea- 
tures of the present invention will become apparent upon 
review of the following specification in conjunction with 
the drawings. 



Brief Description of Drawings 



[0013] FIG. 1 is a plan view of a conveyor system having a di- 
verter system in accordance with the present invention; 

[0014] FIG. 2 is an enlarged plan view of the diverter system of 
FIG. 1; 

[0015] FIG. 3 is an end elevation of the diverter system of FIG. 2; 

[0016] FIG. 4 is a perspective view of the diverter system of FIGS. 
2 and 3, as mounted between a pair of sidewalls or side 
channels; 

[0017] FIG. 5 is a sectional view of the diverter system taken 

along the line V-V in FIG. 2; 
[0018] FIG. 6 is another sectional view of the diverter system 

taken along the line VI-VI in FIG. 2; 
[0019] FIG. 7 is another sectional view of the diverter system 

taken along the line VII-VII in FIG. 2; 
[0020] FIG. 8 is another sectional view of the diverter system 

taken along the line VIII-VIII in FIG. 2; 
[0021] FIG. 9 is an enlarged perspective view of a drive gear and 

wheels of the diverter system of the present invention; 
[0022] FIGS. 10-14 are enlarged perspective views of the rack 

and pinion steering system of the diverter system of the 

present invention; 



[0023] FIG. 15 is a plan view of a wheel assembly suitable for use 
with the steering system of the diverter system of the 
present invention; 

[0024] FIG. 16 is a side elevation of the wheel assembly of FIG. 
15; 

[0025] FIG. 17 is a plan view of another wheel assembly suitable 
for use with the steering system of the diverter system of 
the present invention; 

[0026] FIG. 18 is a side elevation of the wheel assembly of FIG. 
17; 

[0027] FIG. 19 is a side elevation of another wheel assembly suit- 
able for use with the steering system of the diverter sys- 
tem of the present invention; 

[0028] FIG. 20 is a side elevation of a diverter wheel useful with 
the present invention; 

[0029] FIG. 2 1 is a plan view of the diverter wheel of FIG. 20; 

[0030] FIG. 22 is a perspective view of a side piece that is suit- 
able to mount the diverter wheel to the diverter system of 
the present invention; 

[0031] FIG. 23 is a perspective view of a diverter system in accor- 
dance with the present invention; 

[0032] FIG. 24 is an end elevation of a diverter system module of 
the diverter system of FIG. 23; 



[0033] FIG. 25 is a plan view of the diverter system module of 
FIG. 24; and 

[0034] FIG. 26 is a side elevation of the diverter system module 

of FIGS. 24 and 25. 
Detailed Description 

[0035] Referring now to the drawings and the illustrative embod- 
iments depicted therein, a diverter system 10 is position- 
able at or along a conveyor or conveyor section 12 and is 
operable to divert articles that are conveyed along the 
conveyor section 12 toward one side of the conveyor sec- 
tion or toward and onto another conveyor section 14 
(such as an angled conveyor section or the like) adjacent 
to the primary conveyor section 12 (FIG. 1). The diverter 
system 10 includes one or more diverter units 11a, lib, 
each of which includes a plurality of diverter wheels 16 
that are rotatably driven by a motorized roller 18 (FIGS. 2, 
3 and 5-8) positioned generally beneath the wheels 16 
and between the sidewalls 10a, 10b of the diverter system 
10. The diverter wheels 16 of each diverter unit 11a, lib 
are arranged in rows 20a, 20b extending at least partially 
between the sidewalls 10a, 10b of diverter system 10. The 
diverter wheels 16 of the respective rows 20a, 20b are ro- 
tatably driven via a plurality of drive members or 0-rings 



or bands 22 wrapped or reeved around the diverter 
wheels and the motorized roller 18 or an idler roller 24 
positioned generally along and adjacent to motorized 
roller 18 and rotatably driven by motorized roller 18, as 
discussed below. The wheels 16 of one or more rows 20a, 
20b may be pivotable or steerable together in response to 
a steering system 26, as also discussed below. As shown 
in FIGS. 1, 2, 4, 6 and 7, two or more diverter units 11a, 
lib may be positioned adjacent to one another to define 
a diverter system or section of diverter units. However, the 
number of diverter units placed along a conveyor section 
may vary depending on the particular application of the 
diverter system of the present invention, and more or less 
diverter units may be implemented in or along a conveyor 
section or between conveyor sections, without affecting 
the scope of the present invention. 
[0036] The conveyor sections 12, 12c may comprise any type of 
conveyor section, such as, for example, a motorized roller 
conveyor having a plurality of rollers 12a positioned be- 
tween opposite sidewalls 12b and rotatable to convey ar- 
ticles along the conveyor section or sections. The other 
conveyor section 14 may extend at an angle from the di- 
verter system or from a downstream conveyor section 



12c. The angled conveyor section 14 may include an an- 
gled belt conveyor or may include a plurality of different 
width rollers arranged to define the angled conveyor sec- 
tion adjacent to a sidewall of the primary conveyor section 
12. 

[0037] As shown in FIGS. 3-8, the upper portions of the diverter 
wheels 16 of diverter system 10 protrude above an upper 
cover plate 32 that extends generally between the side- 
walls 10a, 10b of diverter system 10 and that may span 
one or more diverter units. As shown in FIGS. 2 and 4, the 
cover plate 32 may include a plurality of generally circular 
holes or apertures 32a for receiving the upper portions of 
the wheels 16 therethrough such that the wheels define a 
conveying surface above the cover plate, while the cover 
plate prevents articles from falling between the wheels or 
otherwise becoming stuck or lodged between the wheels 
of the diverter system. The cover plate may include sup- 
port posts or fasteners or the like 32b (FIGS. 2, 4 and 7) 
for supporting the cover plate at areas between the side- 
walls 10a, 10b of diverter system 10. The diverter wheels 
may be pivotable to steer or divert articles without con- 
tacting the edges of the cover plate 32 around the holes 
32a. The wheels are positioned such that the upper por- 



tions of the wheels protrude above the cover plate, such 
that the diverter system of the present invention does not 
have to raise or "pop-up" the wheels to divert articles 
along the diverter system. 

[0038] Each of the diverter wheels 16 is rotatably mounted to a 
yoke or mounting assembly 28 and is rotatable about a 
generally horizontal axis defined by an axle or pin 30 that 
rotatably mounts the wheels 16 between a pair of up- 
wardly extending supports 31 of mounting assembly 28. 
The axle 30 and/or the diverter wheel 16 may include a 
bearing or bushing 33 (FIG. 5) to facilitate or enhance ro- 
tation of the wheel 16 about the axle 30. The axle 30 may 
have a hexagonal-shaped cross section or other shape, 
without affecting the scope of the present invention. 

[0039] Each of the mounting assemblies 28 is pivotally mounted 
to a base plate or base weldment 34 via a generally verti- 
cally oriented pivot pin or shaft 29 pivotally received 
within a respective opening or aperture 34b (FIG. 8) in 
weldment 34. The base weldment 34 also includes a plu- 
rality of slots 34a (FIGS. 7, 11, 12 and 14) for receiving 
the bands or drive members 22 therethrough and to facil- 
itate pivotal movement of the wheels 16 without having 
the bands interfere with or contact the edges of the base 



weldment around the slots 34a. Base weldment 34 ex- 
tends generally across the diverter system and between 
the sidewalls 10a, 10b of diverter system 10. The pivot 
pin 29 or weldment openings 34b may include a bearing 
or bushing 29a to facilitate pivotal movement of pivot pin 
29 and thus of mounting assembly 28 about a generally 
vertical axis relative to weldment 34. The mounting as- 
semblies 28 thus may be pivotally moved or steered to 
change the direction of conveyance of an article being 
conveyed along the diverter system 10, as discussed be- 
low. 

[0040] Motorized or powered or self-driven roller 18 may be po- 
sitioned generally along and beneath one of the rows 20a 
of a diverter unit 11a, lib. The motorized roller 18 may 
rotatably drive each of the diverter wheels 16 of one row 
20a of diverter unit 11a, lib via a respective band or 
drive member 22. Motorized roller 18 may also rotatably 
drive an idler roller 24 via another band or 0-ring or drive 
member 23 (FIG. 3), while idler roller 24 may, in turn, ro- 
tatably drive each of the wheels 16 of the other row 20b 
of diverter unit 11a, lib via a respective band or drive 
member 22. The diverter wheels 16 of each diverter unit 
11a, lib thus may be rotatably driven by a motorized or 



powered roller 18. As best seen in FIGS. 5, 8, 15 and 17, 
each of the diverter wheels 16 of diverter system 10 has a 
groove 16a therearound to receive the drive member or 
band 22, such that the band does not protrude above the 
conveying surface defined by the wheels 16. 

[0041] |\/iotorized or powered or driven roller 18 may comprise a 
motorized or self-driven roller with an internal motor that 
is operable to rotate a roller portion 18a of the motorized 
roller relative to a shaft portion or axle portion 18b or 
mounting portion of the motorized roller. The axle por- 
tion 18b at each end of the motorized roller 18 may be 
mounted to a mounting bracket or mounting member 
35a, which may mount to the sidewalls 10a, 10b or base 
weldment 34 of diverter system 10, such that motorized 
roller 18 is positioned between the sidewalls 10a, 10b of 
the diverter system 10. 

[0042] For example, motorized roller 18 may be of the type com- 
mercially available from various sources, such as a 12-volt 
DC or 24-volt DC motorized roller or the like. Optionally, 
the motorized roller may comprise a DC motorized roller, 
such as a 12-volt DC motorized roller or the like, such as 
a roller of the type disclosed in U.S. Pat. No. 6,244,427, 
the disclosure of which is hereby incorporated herein by 



reference. Optionally, the motorized roller may comprise a 
24-volt DC motorized roller or a 42-volt DC motorized 
roller or a 48-volt DC motorized roller or the like. For ex- 
ample, the motorized roller may comprise a 48-volt DC 
motorized roller having a diameter of approximately 50 
mm and an overall width of between 450 mm and 900 
mm, or any other desired width to at least substantially 
span the gap between the sidewalls. The 48-volt DC mo- 
torized roller may comprise a DC brushless motor and 
may, for example, be operable at speeds between approx- 
imately 130 rpm and 1,150 rpm, and may provide an out- 
put of approximately 3 Nm of torque at approximately 
400 rpm and approximately 1.5 Nm of torque at approxi- 
mately 1,150 rpm. It is further envisioned that the motor- 
ized roller may comprise other DC powered motorized 
rollers, or may comprise an AC powered motorized roller, 
such as described in U.S. Pat. No. 5,442,248, the disclo- 
sure of which is hereby incorporated herein by reference, 
without affecting the scope of the present invention. The 
motor of the motorized roller may drive the roller portion 
directly, such as disclosed in U.S. Pat. No. 6,244,427, or 
may drive the roller via a gear train or the like, such as 
disclosed in U.S. Pat. No. 5,442,248, the disclosures of 



which are hereby incorporated herein by reference. 

[0043] The idler roller 24 of diverter unit 11a, lib may be a con- 
ventional, freely rotating roller, such as the type commer- 
cially available from various sources. The shaft or shaft 
portions 24a of the idler roller may be mounted to a re- 
spective end bracket 35b that is in turn mounted to the 
sidewalls 10a, 10b or base weldment 34 of diverter sys- 
tem 10. In the illustrated embodiment, the brackets 35b 
may extend laterally inward from the sidewalls 10a, 10b 
to accommodate an idler roller 24 that may be shorter in 
width than the motorized roller 18. For example, the mo- 
torized roller 18 may have an overall width of approxi- 
mately 777 mm, while the idler roller 24 may have an 
overall width of approximately 694 mm, although other 
sized rollers may be implemented, without affecting the 
scope of the present invention. 

[0044] The motorized roller 18 thus may be positioned along the 
row 20a of wheels 16 that has more wheels than the other 
row 20b, such that the outer wheels of row 20a are posi- 
tioned laterally outwardly from the outer wheels of row 
20b. The motorized roller 18 thus may drive more of the 
wheels 16 independently via the bands 22 around the 
motorized roller and the wheels, while the shorter idler 



roller 24 may drive fewer wheels 16 via bands 22. Clearly, 
the width of the motorized roller and/or idler roller is a 
design choice and depends on the particular application 
of the diverter system. Optionally, the motorized roller 
may be positioned at either row, or a motorized roller may 
be positioned at each row, or each row may include the 
same number of wheels or the like, without affecting the 
scope of the present invention. 
[0045] Accordingly, when motorized or self-driven roller 18 is 

activated, the roller portion 18a of the self-driven roller is 
directly rotated or driven relative to its shaft portion 18b. 
Rotation of the roller portion 18a of motorized roller 18 
drives the drive members 22 to move around the motor- 
ized roller 18 and to independently and separately or in- 
dividually rotatably drive each of the diverter wheels 16 of 
row 20a that may be positioned generally above and along 
the motorized roller 18. The other drive member or drive 
members 23 wrapped or reeved around motorized roller 
18 and idler roller 24 also rotatably drive idler roller 24 to 
rotate the roller portion of the idler roller about its axle 
portion or portions. The rotation of idler roller 24 likewise 
rotatably drives the wheels 16 of row 20b that may be po- 
sitioned generally above and along the idler roller 24. 



[0046] The steering system 26 of each diverter unit 11a, lib is 
operable to steer or pivot all of the diverter wheels 16 of 
the respective diverter unit in unison to steer or divert an 
article being conveyed along the conveyor section and the 
diverter system 10. For example, the steering system 26 
may steer the diverter wheels 16 of rows 20a and 20b of 
diverter unit 11a or lib together, such that the diverter 
wheels 16 of both rows 20a, 20b are pivoted or turned 
substantially the same amount. In the illustrated embodi- 
ment, steering system 26 comprises a rack and pinion 
type of steering system and includes a rotatable drive gear 
or pinion or spur gear 36 (which may be rotatably driven 
via a rotational motor 37 or the like) that includes a plu- 
rality of teeth 36a for engaging the teeth 38a, 39a of a 
corresponding gear section or arcuate plate 38, 39 (FIGS. 
5, 9, 13 and 15-18). 

[0047] Gear sections or plates 38, 39 are fixedly mounted or at- 
tached to the respective mounting assembly 28a, 28b, 
such that pivotal movement of the spur gear 36 causes a 
pivotal movement of the plates 38, 39 via engagement of 
teeth 36a and teeth 38a, 39a of plates 38, 39, which in 
turn causes a pivotal movement of the mounting assem- 
blies 28a, 28b and thus of the respective diverter wheels 



16. For example, and as shown in FIGS. 5, 9, 13, 15 and 
16, plate 38 is fixedly mounted to mounting assembly 28a 
at the end of row 20a of wheels 16, while plate 39 is 
fixedly mounted to mounting assembly 28b at the end of 
row 20b of wheels 16. As can be seen in FIGS. 5 and 9, 
plate 39 is formed so that it is positioned generally above 
plate 38, so that the plates 38, 39 do not contact or inter- 
fere with one another during operation of the steering 
system 26. The plates 38, 39 engage the spur gear 36, 
such that rotation of the spur gear 36 causes rotation of 
the wheel mounting assemblies 28a, 28b, which in turn 
cause rotation of the other wheel mounting assemblies 
38c and wheels 16 via a pair of track or rack members 40, 
41. 

[0048] As shown in FIGS. 15-18, wheel mounting assembly 28a, 
28b includes the respective plate or collar 38, 39 around 
its shaft or pivot pin 29, with the plate extending in the 
desired direction from the pivot pin to provide the desired 
orientation of the diverter wheels relative to the conveyor 
and to one another. As can be seen in FIGS. 15-18, the 
plates 38, 39 extend in different directions from the 
shafts or pins 29 relative to the orientation of the wheel 
on the shaft or pin. The mounting assemblies 28a, 28b 



also include a toothed collar or toothed portion or gear 
portion 29b around the shaft of the pin 29, while the 
other mounting assemblies 28c (FIGS. 9, 10, 12-14 and 
19) of the diverter units also include a toothed collar or 
toothed portion or gear portion 29b around the shaft or 
pin 29 with a plurality of teeth at least partially around the 
collar for engaging corresponding teeth of the track 
members 40, 41, as discussed below. Optionally, the 
toothed collars 29b of mounting assemblies 28a, 28b may 
be integrally formed with the plates 38, 39, such as shown 
in FIGS. 16 and 18. 
[0049] Steering system 26 also includes the pair of track mem- 
bers or rack members 40, 41, which are movably or slid- 
ably mounted to base weldment 34 and which move gen- 
erally along the rows 20a, 20b, respectively. Rack mem- 
bers 40, 41 are movable back and forth along the rows 
and are slidably mounted and guided by a plurality of 
guide members 42 that extend through slots 40a, 41a in 
the rack members 40, 41 to secure the rack members to 
the base weldment 34. The guide members 42 may com- 
prise plastic or polymeric guide members secured to the 
weldment to facilitate sliding movement of the rack mem- 
bers relative to the guide members. The rack members 



40, 41 include slots 40b, 41b (FIGS. 4 and 7) therethrough 
to receive the bands 22 and to facilitate translational 
movement of the rack members 40, 41 relative to the di- 
verter wheels 16 and bands 22 and the corresponding 
pivotal movement of the wheels 16 and bands 22, without 
having the rack members 40, 41 interfere with or contact 
the bands 22 during operation of the diverter system 10. 

[0050] The toothed portion or gear portion or collar 29b of each 
pivot pin 29 engages a corresponding toothed portion or 
gear portion 40c, 41c of the respective rack member 40, 

41. Sliding or translational movement of the rack member 
40, 41 thus causes a corresponding pivotal movement of 
the mounting assemblies 28 and diverter wheels 16 to 
turn or steer the wheels of the diverter unit 11a, lib. 

[0051] Accordingly, when the spur gear 36 of one of the diverter 
units 11a, lib is pivoted or driven or rotated (such as via 
a rotational drive motor 37 or the like), the arcuate plates 
38, 39 of mounting assemblies 28a, 28b are pivoted 
about their axes which causes a corresponding pivotal 
movement of the mounting assemblies 28a, 28b and their 
respective diverter wheels 16. As the mounting assemblies 
28a, 28b are pivoted about their vertical axes, the toothed 
portions 29b of pivot pins 29 of mounting assemblies 



28a, 28b (which are engaged with the corresponding 
toothed portions 40c, 41c of racl< members 40, 41) pivot, 
which causes a translational or sliding movement of the 
respective racl< member 40, 41. Lil<ewise, as the racl< 
members 40, 41 are moved or slid, the toothed portions 
40c, 41c of rack members 40, 41 engage and pivot the 
toothed portions 29b of the other mounting assemblies 
28c to cause a corresponding pivotal movement of the 
other pivot pins 29 and mounting assemblies 28c and di- 
verter wheels 16 along the respective row 20a, 20b of di- 
verter wheels 16. 
[0052] All of the diverter wheels 16 of both rows 20a, 20b thus 
may be steered in unison via rotational driving of a single 
drive gear or spur gear, such as at an end of one of the 
rows (although the drive gear or spur-gear may be posi- 
tioned elsewhere along the rows, without affecting the 
scope of the present invention). The steering system 26 of 
each diverter unit 11a, lib may be operable indepen- 
dently of the steering system 26 of another diverter unit 
11a, lib. As can be seen in FIG. 6, the rack member 41 of 
one diverter unit 11a may be positioned generally along 
and adjacent to the rack member 40 of another or down- 
stream diverter unit lib. 



[0053] Optionally, and with reference to FIGS. 20-22, a diverter 
wheel assembly 50 may comprise a wheel portion 52, 
which includes a bearing or bushing (not shown) generally 
along the rotational axis 54 of wheel portion 52. A pair of 
side mounting portions 56 are assembled together to ro- 
tatably mount the wheel portion 52 thereto. Each side 
mounting portion 56 (one shown in FIG. 22, of which two 
may be assembled together to form the mounting assem- 
bly) includes a shaft portion 56a and a mounting arm 56b 
extending upward from a shaft portion 56c. The shaft 
portions 56a may be inserted into opposite ends of the 
bearing or bushing within wheel portion 52 and the shaft 
portions 56c may be snapped or joined together or en- 
gaged to form the pivot pin 58 of the wheel assembly 50. 
As can be seen in FIGS. 20 and 21, a toothed plate or col- 
lar 60 may receive the assembled shaft portions or pivot 
pin 58 therethrough and may function to limit or substan- 
tially preclude separation of the shaft portions to hold the 
pivot pin together. The diverter wheel assembly 50 thus 
may comprise only a few components and may include 
common side mounting portions, and thus may provide a 
low cost and easy to assembly wheel assembly. 

[0054] Optionally, and with reference to FIGS. 23-26, a diverter 



110 is positionable at or along a conveyor or conveyor 
section 112 and is operable to divert articles that are con- 
veyed along the conveyor section 112 toward one side of 
the conveyor section or toward and onto another conveyor 
section 114 (such as an angled conveyor section or the 
like) adjacent to the primary conveyor section 112. The 
diverter system 110 includes one or more diverter units 
111a, 111b, each of which includes a plurality of diverter 
wheels 116 that are rotatably driven by a motorized roller 
118 positioned generally beneath the wheels 116 and be- 
tween the sidewalls 110a, 110b of the diverter system 
110. The diverter system 110 may be substantially similar 
in operation to diverter system 10, discussed above, such 
that a detailed description of the diverter systems will not 
be repeated herein. The components or features of di- 
verter system 110 are shown in FIGS. 23-26 with the same 
reference numbers as shown with respect to diverter sys- 
tem 10, with 100 added to each number shown. As can be 
seen with reference to FIGS. 23, 24 and 26, the motorized 
roller 118 of diverter system 110 may be shorter than the 
idler roller 124 to provide clearance for the wiring or lead 
137a to route from the end of the motorized roller 118 
and between the roller bracket 135b and the sidewall 



112b of the conveyor when the diverter unit 111a is 
mounted at the conveyor sidewalls 112b. 
[0055] Diverter units 111a, 111b are generally modular units 

with side walls 110a, 110b that mount to the sidewalls or 
side channels 112b of conveyor section 112. The diverter 
units 111a, 111b thus may be readily installed between 
the sidewalls of the conveyor section and may be readily 
removed for service or maintenance or repair or replace- 
ment or the like. As shown in FIG. 23, the lower portion of 
the conveyor section 112 (which may be a belt conveyor 
with an endless belt 112a driven around pulleys or rollers, 
such as is known in the conveyor arts) may include a con- 
trol support 112d extending between the sidewalls 112b 
for supporting and housing or containing the electronic 
controls 113 of the conveyor section and/or of the di- 
verter unit or units. The diverter units thus may be posi- 
tioned at or generally over the respective controls and 
may readily connect to the controls before being lowered 
fully into place overtop of the controls. For example, the 
leads or wires to the motorized roller 118 and the steer- 
ing motor 137 may be connected to the appropriate con- 
trol or power source as the diverter unit is lowered into 
place between the sidewalls of the conveyor section. Op- 



tionally, a single connector or plug/socket 137a may be 
provided at tine diverter unit so that the electrical connec- 
tion to the motors of the diverter unit are made via con- 
nection of the connector to a corresponding connector at 
the control or power source housed or contained within 
the control support 112d. The diverter unit thus may be 
quickly and easily installed into and removed from the 
conveyor section as a unit. 

[0056] Although shown as comprising metal gears and rack 
members and pivot pins, it is envisioned that the gears 
and rack members and pivot pins, or the teeth of the 
gears and rack members and pivot pins, may be formed of 
other suitable materials, such as plastic or polymeric ma- 
terials or the like, without affecting the scope of the 
present invention. Alternately, it is further envisioned that 
the gears and rack members and pivot pins may otherwise 
drivably engage one another, such as via frictional en- 
gagement or the like, without affecting the scope of the 
present invention. 

[0057] Therefore, the diverter system of the present invention is 
operable to convey and divert articles that are being con- 
veyed along a conveyor section and along the diverter 
system. The diverter system may convey and divert the 



articles in response to a motorized roller positioned at or 
adjacent to one or more rows of wheels of the diverter 
system and drivably connected to the wheels. The wheels 
may be pivoted about respective generally vertical axes or 
steered to divert articles toward one side of the diverter 
system or the other or to divert articles onto an adjacent 
conveyor section. The wheels may be steered via a rack 
and pinion type mechanism which steers the wheels of a 
diverter unit in response to rotation of a drive gear or 
spur gear. 

[0058] Changes and modifications in the specifically described 
embodiments may be carried out without departing from 
the principles of the present invention, which is intended 
to be limited only by the scope of the appended claims as 
interpreted according to the principles of patent law. 

[0059] The embodiments of the present invention in which an 
exclusive property or privilege is claimed are defined as 
follows: 



